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TITLE OF THE INVENTION 

APPARATUS AND METHOD FOR CONTROLLING TRACKING IN DISC DRIVE 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2002-60100, filed 
October 2, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to an apparatus and method for controlling tracking in a 
disc drive, and, more particularly, to an apparatus and method for controlling tracking in a disc 
drive capable of preventing a tracking actuator and an objective lens from being damaged. 

2. Description of the Related Art 

[0003] Generally, when tracking is performed in an optical disc drive for reading data from a 
disc or recording data on the disc, the disc drive drives a tracking actuator within a dynamic 
range of the tracking actuator shown in FIG. 1 . When the tracking actuator deviates from the 
dynamic range, a neutral point of an objective lens is corrected by moving a pickup body using a 
feed motor, and thereafter the tracking actuator is driven within the dynamic range again. 

[0004] Tracking control using the tracking actuator and the feed motor is repeatedly 
performed from an inner part to an outer part of the disc, until an end for a tracking operation is 
requested. The dynamic range is a range corresponding to a distance the tracking actuator can 
move in a tracking direction in a stable state for the performance of the optical pickup. A 
movable range shown in FIG. 1 is a range corresponding to a physical distance that the tracking 
actuator can move, regardless of the performance of the optical pickup. 
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[0005] However, if the feed motor or a feed motor drive malfunctions in performing tracking 
control, or the tracking actuator is shifted too much from being unstably pulled in the optical disc 
drive after accessing the disc, overcurrent flows through tracking coils for a long time. The over- 
shift means that the tracking actuator comes too close to a physical limitation of the movable 
range in the tracking direction. If the overcurrent flows through the tracking coils for a long time, 
the tracking coils emit heat that can damage the tracking actuator and the objective lens 
connected thereto. 

[0006] For example, when the feed motor and the feed motor driver operate normally, as 
shown in FIG. 2A, the neutral point of the objective lens is corrected at positions S1, S2, S3, 
and S4 so that the tracking actuator always operates only within the dynamic range. In FIG. 2A, 
the axis labeled Sx is a distance moved by the objective lens in the tracking direction due to 
operation of the tracking actuator and the feed motor. The axis labeled V FM0 is a deviation level 
of the objective lens deviating from the neutral point, which is expressed as a control signal for 
controlling the feed motor. A reference character V1 represents a maximum value of the control 
signal for controlling the feed motor when the tracking actuator operates within the dynamic 
range. Thus, when tracking is performed from the inner part to the outer part of the disc, the 
objective lens returns to the neutral point at the positions S1, S2, S3, and S4 under the control 
of the control signal V1 for the feed motor so that the tracking actuator always operates within 
the dynamic range. 

[0007] However, when the feed motor or the feed motor driver operates abnormally, as 
shown in FIG. 2B, the tracking actuator deviates from the dynamic range and may approach the 
limit of the movable range. In FIG. 2B, a reference character S1 represents the limit of the 
dynamic range, and a reference character S2 represents the limit of the movable range. The 
axes labeled Sx and V FM0 represent the same terms as those described in FIG. 2A. V1 is the 
level of the control signal for the feed motor provided when the objective lens is positioned at 
the position S1 in the tracking direction, which is the distance from the neutral point. V2 is the 
level of the control signal for the feed motor provided when the objective lens is positioned at 
the position S2 in the tracking direction. 

[0008] If the tracking actuator deviates from the dynamic range as shown in FIG. 2B, and if 
the neutral point of the objective lens is not corrected, overcurrent flows through the tracking 
coils and the tracking coils emit heat, thereby damaging the tracking actuator and the objective 
lens. 
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SUMMARY OF THE INVENTION 

[0009] It is an aspect of the present invention to provide a method and apparatus for 
controlling tracking in a disc drive, capable of preventing an objective lens and a tracking 
actuator from being damaged. 

[0010] It is another aspect of the present invention to provide a method and apparatus for 
controlling tracking in a disc drive by monitoring a deviation from a neutral point of an objective 
lens in the disc drive. 

[001 1] Additional aspects and/or advantages of the invention will be set forth in part in the 
description that follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0012] To achieve the above and/or other aspects of the present invention, there is provided 
a method of controlling tracking in a disc drive using a tracking actuator, a feed motor, and an 
objective lens including monitoring whether the tracking actuator deviates from a dynamic range 
based on a signal controlling the feed motor when tracking is performed; and returning the 
objective lens connected to the tracking actuator to a neutral point when it is determined that the 
tracking actuator deviates from the dynamic range. 

[0013] The returning of the objective lens is performed by turning off a tracking servo of the 
disc drive. 

[0014] The monitoring whether the tracking actuator deviates from a dynamic range includes 
comparing the signal controlling the feed motor with a predetermined reference value. The 
monitoring further includes monitoring whether the signal controlling the feed motor is greater 
than the predetermined reference value for a predetermine time, when the signal controlling the 
feed motor is greater than the predetermined reference value. The predetermined reference 
value is set based on the dynamic range and a movable range of the tracking actuator, or set at 
a value approaching a limit of the dynamic range of the tracking actuator. 

[0015] To achieve the above and/or other aspects of the present invention, there is provided 
a tracking control apparatus for a disc drive having a tracking actuator and a feed motor, the 
tracking control apparatus comprising: an optical pickup outputting a radio frequency signal from 
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a signal picked up from a disc loaded in the disc drive when the disc drive is driven; a radio 
frequency amplifier outputting a tracking error signal detected from the radio frequency signal; a 
servo control unit outputting a control signal for driving the tracking actuator and the feed motor 
based on the tracking error signal output from the radio frequency amplifier; and a control unit 
monitoring the control signal for driving the feed motor output from the servo control unit, and, 
when it is determined that the tracking actuator deviates from a dynamic range, controlling the 
servo control unit to return an objective lens connected to the tracking actuator to a reference 
position. 

[0016] The control unit controls the servo control unit to turn a tracking servo off to return the 
objective lens to the reference position, preventing damage to the tracking actuator and the 
objective lens when an overcurrent flows through tracking coils due to the tracking actuator 
deviating from the dynamic range. 

[0017] The control unit compares the control signal for driving the feed motor with a 
predetermined reference value, and, when the control signal is greater than the predetermined 
reference value for a predetermined time, it is determined that the tracking actuator deviates 
from the dynamic range. 

[0018] To achieve the above and/or other aspects according to the present invention, there is 
provided a tracking control apparatus for a disc drive having a tracking actuator, an objective 
lens connected to the tracking actuator, and a feed motor, the tracking control apparatus 
including a servo control unit receiving a tracking error signal based upon a signal from a disc in 
the disc drive and outputting a control signal for driving the tracking actuator and the feed motor; 
and a control unit monitoring the control signal for driving the feed motor and controlling the 
servo control unit to return the tracking actuator to a reference position when the controller 
determines that the tracking actuator deviates from a dynamic range. 

[0019] These, together with other aspects and/or advantages that will be subsequently 
apparent, reside in the details of construction and operation as more fully hereinafter described 
and claimed, reference being had to the accompanying drawings forming a part thereof, wherein 
like numerals refer to like parts throughout. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings, of which: 

FIG. 1 shows a dynamic range and a movable range of a tracking actuator in performing 
tracking control in a conventional disc drive; 

FIG. 2A shows the level of a control signal for controlling a feed motor versus a moving 
distance of an objective lens in a tracking direction when the feed motor and a feed motor driver 
operate normally; 

FIG. 2B shows the level of a control signal for controlling a feed motor versus a moving 
distance of an objective lens in a tracking direction when the feed motor or a feed motor driver 
operate abnormally; 

FIG. 3 is a block diagram of a disc drive having a tracking control apparatus according to 
an embodiment of the present invention; and 

FIG. 4 is a flowchart of a method for controlling tracking in a disc drive according to an 
embodiment of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0021] Hereinafter, an embodiment of the present invention will be described in detail with 
reference to the attached drawings, wherein the like reference numerals refer to the like 
elements throughout. The present invention may, however, be embodied in many different 
forms and should not be construed as being limited to the embodiment set forth herein; rather, 
this embodiment is provided so that the present disclosure will be thorough and complete, and 
will fully convey the concept of the invention to those skilled in the art. 

[0022] As shown in FIG. 3, a disc drive having a tracking control apparatus according to the 
present invention includes a disc 301, an optical pickup 302, a radio frequency (RF) amplifier 
303, a servo control unit 304, a tracking actuator driver 305, a feed motor 306, an equalizer 307, 
a feed motor driver 308, and a control unit 309. 

[0023] The disc 301 is an optical medium such as a compact disc (CD) or a digital versatile 
disc (DVD). The disc 301 may be readable and/or writable. 
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[0024] When the disc drive is driven, the optical pickup 302 converts a signal optically picked 
up from the disc 301 into an electrical signal (i.e., an RF signal), and outputs the electrical 
signal. The optical pickup 302 includes an objective lens 302-1 and a tracking actuator 302-2. 

[0025] The RF amplifier 303 detects a tracking error signal TE and a focusing error signal 
from the RF signal sent from the optical pickup 302, and outputs the tracking error signal TE 
and the focusing error signal to the servo control unit 304. 

[0026] The servo control unit 304 performs compensation filtering on the tracking error signal 
TE, and outputs a control signal for driving the tracking actuator 302-2 and a control signal for 
controlling the feed motor 306. The control signal for driving the tracking actuator 302-2 is the 
same as the control signal for controlling the feed motor 306. The same method performed in 
servo control units included in conventional disc drives is used for generating both the control 
signal for driving the tracking actuator 302-2 and the control signal for controlling the feed motor 
306 based on the tracking error signal TE. 

[0027] The tracking actuator driver 305 drives the tracking actuator 302-2 by the control 
signal output from the servo control unit 304 to move the objective lens 302-1 in a tracking or 
radial direction of the disc 301, thereby performing tracking control. 

[0028] The equalizer 307 passes only a low frequency band signal from the control signal 
output from the servo control unit 304 because the feed motor 306 operates within a low 
frequency band. The low frequency band signal output from the equalizer 307 is denoted by 
Vfmo- The V FM0 , as described with reference to FIG. 2, represents an amount of deviation of the 
objective lens from a neutral point and is expressed as the control signal for controlling the feed 
motor 306. 

[0029] The feed motor driver 308 drives the feed motor 306 according to the control signal for 
the feed motor 306 output from the equalizer 307. The feed motor 306 is controlled by the feed 
motor driver 308 and moves the body of the optical pickup 302 in the tracking direction. A 
moving distance of the feed motor 306 is a distance that the deviated objective lens 302-1 
moves to return to the neutral point. 

[0030] The control unit 309 monitors whether the tracking actuator 302-2 deviates from the 
dynamic range based on the control signal for the feed motor 306 output from the equalizer 307. 
That is, the control unit 309 compares the control signal for the feed motor 306 with a 
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predetermined reference value. The reference value, as shown in FIG. 1, may be a voltage that 
sets the tracking actuator 302-2 at a center of the dynamic range and a movable range of the 
tracking actuator 302-2, or a voltage that sets the tracking actuator 302-2 close to the limit of the 
dynamic range of the tracking actuator 302-2. The reference value may be set based on 
experimental results showing the point at which the tracking actuator 302-2 and the objective 
lens 302-1 are damaged when the tracking actuator 302-2 deviates from the limit of its dynamic 
range. 

[0031] If the control signal for the feed motor 306 is greater than the reference value, 
according to the result of monitoring by the control unit 309, it is determined that the tracking 
actuator 302-2 deviates from the dynamic range. The control unit 309 monitors whether a state 
in which the control signal for the feed motor 306 is greater than the reference value is 
maintained for a predetermined time. If it is determined that the control signal for the feed motor 
306 is greater than the reference value for the predetermined time, the control unit 309 outputs 
a control signal, requesting that a tracking servo (not shown) be turned off, to the servo control 
unit 304 to return the objective lens 302-1 to the neutral point. Thus, the servo control unit 304 
turns the tracking servo off, and the objective lens 302-1 returns to the neutral point. Thereafter, 
the control unit 309 returns to an initialization routine of the disc drive or turns the tracking servo 
on so that the tracking can be controlled from the neutral point of the objective lens 302-1 . 

[0032] FIG. 4 is a flowchart of a method for controlling tracking according to the present 
invention. 

[0033] If the disc drive is set to a tracking mode, the optical pickup 302 performs a tracking 
operation from the inner part to the outer part of the disc 301 . At this time, the control unit 309 
detects a signal V FM0 generated during tracking in operation 401. The signal V FM0 is a control 
signal for the feed motor 306 generated according to the moving distance of the tracking 
actuator 302-2, as explained with reference to FIG. 3. 

[0034] In operation 402, the detected signal V FM0 is compared with a predetermined 
reference value Vref, and then it is determined whether the tracking actuator 302-2 deviates 
from the dynamic range. That is, if the signal V FM0 is greater than the reference value Vref, it is 
determined that the tracking actuator 302-2 deviates from the dynamic range. In contrast, if the 
signal V FM0 is not greater than the reference value Vref, it is determined that the tracking 
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actuator 302-2 operates within the dynamic range. The reference value Vref is the same as the 
predetermined reference value explained with reference to FIG. 3. 

[0035] If the control unit 309 determines that the tracking actuator 302-2 operates within the 
dynamic range, operation of the control unit 309 returns to operation 401 , and continuously 
monitors the signal V FM0 . The monitoring process is repeatedly performed until the tracking 
operation is stopped. 

[0036] If the signal V FM0 is greater than the reference value Vref in operation 402, the control 
unit 309 determines whether a predetermined time has passed in operation 403. The 
predetermined time is set to accurately determine a state in which the signal V FM0 is greater 
than the reference value Vref. For example, the predetermined time must be set so that it is not 
mistakenly determined that the signal V FMO is greater than the reference value Vref due to an 
operational error of the disc drive. If it is determined that the predetermined time has not 
passed in operation 403, operation of the control unit 309 returns to operation 401. However, if 
it is determined that the predetermined time has passed in operation 403, then the control unit 
309 turns the tracking servo off to return the objective lens 302-1 to the neutral point in 
operation 404. 

[0037] As described above, when overcurrent flows through tracking coils due to a tracking 
actuator deviating from its dynamic range, the tracking actuator and an objective lens are 
prevented from being damaged by turning a tracking servo off and returning the objective lens 
to a neutral point thereof. 

[0038] Although an embodiment of the present invention has been shown and described, it 
will be appreciated by those skilled in the art that changes may be made in this embodiment 
without departing from the principles and spirit of the invention, the scope of which is defined in 
the claims and their equivalents. 
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